ABSTRACT
Introduction
Let an n-dimensional Finsler space F n be equipped with fundamental metric function F(x k ,ẋ k ), metric tensor g ij and Berwald connection G i j k . Covariant derivative of any tensor with respect to Berwald connection is given by [6] B k T 
Pandey [2] proved that the relation between the normal projective curvature tensor N i j kh defined by Yano [7] and the Berwald curvature tensor H i j kh is given by 
An NPR-Finsler Space
An NPR-Finsler space was defined by P. N. Pandey [2] in 1980. It is a Finsler space whose normal projective curvature tensor N i j k h satisfies 
However, an NPR-Finsler space is not necessarily a recurrent Finsler space. Also, a recurrent Finsler sapce is not necessarily an NPR-Finsler space. In another paper, P.N. Pandey [4] established the following identities:
He further proved that in such space, the second Bianchi identity splits into the following identities:
Contracting the indices in (2.2b) and using H i i = (n − 1)H, we get
Differentiating (2.8) covariantly with respect to x h and taking skew-symmetric part, we have
where
which after further covariant differentiation gives
Using the commutation formula (1.2) and the equation (2.10), we get
provided H is non-vanishing. If we multiply (2.10) with λ k and take skew-symmetric part, we find
provided H = 0. Thus, we find that the recurrence vector λ m of an NPR-Finsler space satisfies (2.12) and (2.13) provided H = 0.
In view of the commutation formula given by (1.2), we geṫ
which due to the fact that the recurrence vector is independent ofẋ i , giveṡ
Taking skew-symmetric part of (2.14), we geṫ
which, in view of (2.12) and (2.15), gives 
Differentiating (3.1) covariantly with respect to x j and using the commutation formula (1.3), we
where µ jk = B j µ k − B k µ j . The tensor µ jk may or may not vanish. Let us consider the case when µ jk = 0. From (1.10) and (3.2), we find
Differentiating (3.3) covariantly with respect to x m , and using (2.1) and (3.1), we have
which in view of (1.2), gives
From (3.3) and (3.5), we get
Transvecting (3.6) by y i and using y iẋ i = F 2 , we get
Using (3.7) in (3.6), we get
where l i =ẋ i /F and l r = y r /F.
(3.8) may be rewritten as
This implies at least one of the conditions
Suppose that the condition (3.9 b)holds. Then the partial differentiation with respect toẋ h gives
Contracting the indices i and h and using δ i i = n and l r l r = 1, we get (n − 1)l r v r = 0.
This implies l r v r = 0 for n = 1. In view of l r v r = 0, (3.9 b) gives v i = 0, a contradiction. Therefore (3.9b) can not be true. Hence, we have (3.9a). From (2.4) and (3.2), we may deduce
This leads to:
Theorem 3.1. In an NPR-Finsler space admitting a recurrent vector field v i given by (3.1), the tensor µ jk either vanishes identically or is recurrent and satisfies the identity (3.11).
Differentiating (3.1) partially with respect toẋ j and using the commutation formula (1.2), we
Transvecting (2.17) by v jẋm and using (3.12), we get 1 (2012) This gives at least one of the following conditions:
If (3.14a) holds, then its partial drivatives with respect toẋ k gives
Transvecting (2.13) by v k and using (3.15), we find
Thus we have Suppose (3.14b) holds, then we havė
Taking skew-symmetric part of (3.18) with respect to the indices k and m, we geṫ
Differentiating (3.19) covariantly with respect to x h and using commutation formula exhibitted by 
A Special Recurrent Transformation
An infinitesimal transformationx
where v i is a covariant vector field and is an infinitesimal constant, is called a special recurrent 
where £ is the operator of Lie differentiation with respect to the infinitesimal transformation (4.1). The necessary and sufficient condition for (4.1) to be an affine motion is given by
Since every affine motion is a curvature collination, (4.3) implies
Operating (1.10) by the operator £ and using (4.4), we get In view of the commutation formula
and equations (4.3) and (4.6), the equation (4.7) gives (4.2) for N i jkh = 0. Thus, we obsereve that every affine motion generated by a recurrent vector field in an NPR-Finsler space is a special recurrent transformation. Now, we wish to discuss its converse problem. Let us consider a special recurrent transformation (4.1) in an NPR-Finsler space. This transformation is characterized by (3.1) and (4.2). In view of theorem (3.2), we have at least one of the equations (3.14b) and (3.17). If (3.14b) does not hold, we must have (3.17), i.e. L = λ r v r = 0.
We shall divide the special recurrent transformations in two classes according as L = 0 and L = 0. A special recurrent transformation is called of first kind if L = 0 while it is called of second kind if L = 0. Let us consider a special recurrent transformation of the first kind. For such transformation L = 0. Therefore in view of Theorem (3.2), the vector field µ k must be a point function, i.e.∂ j µ k = 0.
Expanding the left hand side of equation (4.2) with the help of the formula
we get
Using (4.10) in (4.11), we have
Differentiating (2.3) covariantly with respect to x p and using (2.1), we have
Transvecting (4.13) by v p and using (4.10), we get
Differentiating (2.11) and (2.13) covariantly with respect to x p and then multiplying by v p , we get
and
This proves the following: Taking skew-symmetric part of (4.17), we get
Transvecting (4.14) byẋ h and using (1.12), we get
Transvecting (4.19) by v m and using (3.2) in the above equation, we get
This shows that £H 
which in the present case is given by
Differentiating (2.4) covariantly with respect to x p and transvecting by v p , we ge
Transvecting (2.4) and (4.23) by v m and adding, we get
From this we may conclude H
for some tensor X i h . Therefore
From this we find that the special recurrent transformation is affine motion if
k . Now we consider a special recurrent transformation of the second kind (L = 0). Transvecting (2.5) by v m and using L = λ m v m = 0, we get
This is possible only when H
jk , in view of (2.2), (3.1) and (3.17), becomes
where µ = µ kẋ k .
Using (3.2) and (4.9) in (4.10), we get In view of (4.21), we have where
This shows that a special recurrent transformation of the second kind is an affine motion if
Transvecting this equation byẋ k , we get 
